Evaluation of OU7 Aeration Treatment System
November 1998-October 1999

1.0

2.0

Objective

The purpose of this report is to summarize and evaluate analytical data for the first year of OU7 aeration
treatment. These data will be used to determine if the system has performed adequately. The data will
be compared to the performance objective analytes listed in Appendix A of QU7 Passive Seep
Interception and Treatment System Sampling and Analysis Plan, RF/ER-96-0019, Rev.0., addendum
dated November 11, 1998 (SAP). The performance objectives were based on the Rocky Flats Clean Up
Agreement (RFCA) July 1996. RFCA was updated in April of 1997 and the analytical results will be
compared to the RFCA Table 1 Action Levels & Standards (ALF), April 1997. The April 1997
standards are the standards that were in place when the samples were collected. The passive aeration
system has been in operation since October 26, 1998.

Background

The OU7 Passive Seep Interception and Treatment System (PSITS) was the previous system using
granular activated carbon (GAC) to reduce the concentrations of volatile organic compounds (VOC)s
and semivolatile organic compounds (SVOC)s discharged to the East Landfill Pond. The OU7 PSITS
was in operation between May 1996 and October 1998. The system was evaluated in the fall of 1998 for
treatment objective efficiency. The evaluation indicated the main contaminants above the performance
objectives are vinyl chloride and benzene, which do not load well on GAC. The complete removal of
vinyl chloride would have required monthly GAC changeout. Therefore, the treatment system was
modified on October 26, 1998 to allow aeration of landfill effluent water. The new system was expected
to adequately remove vinyl chloride and benzene without generating secondary waste streams. The
GAC system would have generated one 55-gallon drum of low-level mixed waste monthly.

The new passive aeration treatment system uses the existing equipment with a modified flow path.
Water flows from a settling basin directly through the existing piping. The piping then passes directly
through the former treatment vault without GAC treatment. The pipe then exits the treatment vault and
flows over stepped flagstones. After the flagstone steps, the water flows over a bed of gravel for
approximately six feet. Water samples were collected monthly for 12 months. Samples were collected
from the flow equalization basin (SW00396) and from the treatment system endpoint (SW00196). The
definition of sample location SW00196 was modified when the treatment system was changed. The
original GAC system defined SW00196 as the location where the treatment system pipe ends. The
aeration treatment defines SW00196 as the point six feet down stream of the last flagstone step.
Sampling the treatment system endpoint satisfies the substantive requirements of the National Pollution
Discharge Elimination System (NPDES) permit waiver under RFCA. Location SW00196 is not
considered a point of compliance. Samples were collected as specified in the SAP.

Samples from SW00196 were analyzed for VOCs, SVOCs, Total Metals (including Mercury), Isotopic-
Plutonium, Uranium, Americium; Tritium and Gross Alpha/Beta. Samples from SW00396 were
analyzed for VOCs and SVOCs. The first aeration treatment system sample was collected November
17, 1998. Samples were then collected monthly. Total flow through the system from January 1997 until
the end of December 1999 is estimated to be 2,761,984 gallons.
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Results and Discussion

System Performance

Volatiles

This treatment system was designed to remove the VOCs listed in Appendix A of the SAP. The VOCs
with performance objectives are: benzene, chloromethane, cis-1,2 -dichloroethene, ethylbenzene,
methylene chloride, tetrachloroethene, toluene, total xylene, trichloroethene and vinyl chioride.
Historical sampling has shown the main constituents in the influent requiring treatment are benzene and
vinyl chloride. The results from SW00196 for VOCs listed in the SAP are shown in Table 3-1, OU7
Aeration Treatment System Effluent (SW00196) VOC Results-November 1998 - October 1999. Vinyl
chloride results from SW00196 have not exceeded the RFCA standards in the past year. Vinyl chloride
exceeded the RFCA standard twice during the seven samplings of the previous carbon system. Benzene
results from SW00196 have exceeded the RFCA standards five times in the past year. The standards
were exceeded in March, April, July, September and October. The values of the benzene exceedances
were between 0.9 ppb and 1 ppb above the standard. Benzene did not exceed the RFCA standards
during the seven samplings of the previous carbon system. The results from SW00396 for VOCs listed
in the SAP are shown in Table 3-2, OU7 Aeration Treatment System Influent (SW00396) VOCs-
November 1998-October 1999.

Semivolatiles

Although the system was designed to remove VOCs, some minor SVOC treatment may also be
achieved. The SVOCs listed in Appendix A of the SAP are: 2,4-dimethyphenol, acenaphthene, bis(2-
ethyl hexyl)phthalate, butylbenzylphthalate, diethylphthalate, di-n-butylphthalate, fluorene, naphthalene,
phenanthrene and phenol. The results from SW00196 for SVOCs listed in Appendix A of the SAP are
shown in Table 3-3, OU7 Aeration Treatment System Effluent (SW00196) SVOCs Results-November
1998-October 1999. The table shows two events, which may have exceeded the RFCA Standard for
bis(2 ethylhexyl)phthalate. Both exceedances were either qualified as below the detection limit (“U”) or
the analyte was also detected in the laboratory blank (“B”). The February sample may be explained by
laboratory sample contamination. Bis(2 ethylhexyl)phthalate is a common laboratory contaminant, and
the result is qualified with a “B”. The results from SW00396 for SVOCs listed in Appendix A of the
SAP are shown in Table 3-4, OU7 Aeration Treatment System Influent (SW00396) SVOC Results-
November 1998-October 1999. Bis(2ethylhexyl)phthalate was not detected above the performance
objective in the influent or effluent during previous GAC treatment.

Di-n-butylphthalate may have exceeded the 10 ppb RFCA standard in June of 1999. The Di-n-
butylphthalate concentration reported was 11 ppb with a “U” flag, meaning not detected at that level.

SVOC data for bis(2-ethylhexyl)phthalate and di-n-butyl phthalate collected from Nov 17, 1998 to
October 11, 1999 shows sample results generally below the RFCA standards. Both analytes results are
frequently qualified. Data is qualified to indicate that the sample result should be interpreted with
caution. For example, “J” qualifiers indicate the sample result is an estimated value. This qualifier is
usually used when a sample result is detected below the instrument detection limit. The accuracy and
precision of the exact value are somewhat questionable. The “B” qualifier indicates the analyte was
found in the laboratory prepared blank and the sample, this indicates possible laboratory contamination
of the sample. When interpreting qualified data, caution must be used. For example, a bis(2-
ethylhexyl)phthalate result of 2 J does not indicate a detected value of 2, it is an estimate of the value.
The true value could be 1 or could be 9. The laboratory is still required to meet the 10 ug/l required
detection limit, so the only definite is that the value is less than 10.
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Additional Monitoring

Metals

The current aeration treatment system is not designed to remove metals from the landfill effluent.

Metals analyses were performed at the request of the EPA to determine the trends in the results. No
performance objective for metals is in place for the current system. Metals results are compared to
RFCA (April 1997) for informational purposes. A settling basin is in place to allow dense materials in
the influent to settle out. All the metals results reported are for total metals. The metals result tables and
graphs are shown in Appendix A. Table A-1, OU7 Aeration Treatment System Effluent (SW00196)
Total Metals, November 1998-October 1999, summarizes the total metals results.

Historical total metals results from the landfill effluent (SW097 and SW00196) were compared to
determine the trend in metals results. Table A-2, OU7 Landfill Endpoint (SW0097 and SW00196) Total
Metals-April 1989-October 1999, lists total metals results from the landfill. The results are compiled
from previous samples collected at SW097 and SW00196. SW097 was the previous identifier for the
landfill effluent. Graph A-1, OU7 Landfill Endpoint (SW0097 & SW(0196) Total Aluminum; Graph
A-2 OU7 Landfill Endpoint (SW0097 & SW00196) Total Iron; Graph A-3 OU7 Landfill Endpoint
(SW0097 & SW00196) Total Manganese; and Graph A-4 OU7 Landfill Endpoint (SW0097 &
SW00196) Total Zinc; show metals levels have consistently decreased since April of 1989. These four
metals were selected because their current total metals levels are above the RFCA (April 1997)
standards. The RFCA standards are for dissolved and total recoverable metals. Comparisons between
the total metals results and the dissolved and total recoverable standards are for informational purposes
only. The graphs show a linear time spread; however, the collection dates are sporadically spread over
the ten-year time frame. The trend lines show a decreasing trend for the metals.

Radionuclides

The current aeration treatment system is not designed to remove radionuclides and no performance
objectives exist. Radiochemistry results are compared to RFCA (April 1997) for informational
purposes. The RFCA standards for Total Uranium-233/234, 235, 238; Plutonium-239/240, Americium-
241 and Tritium were not exceeded. Radiological data is reported in Appendix A. Radiological data for
November 1998-October 1999 is summarized in the following tables: Table A-3 Uranium, Table A-4
Plutonium and Americium, and Table A-5 Tritium. The results for gross alpha were exceeded once
during the year. In December 1998, the gross alpha result was 21 pCi/l. The standard for gross alpha is
11 pCu/l. The average gross alpha result (including error) is 6.1 pCi/l. Table A-6 summarizes the Gross
Alpha and Gross Beta results for November 1998-October 1999.

Conclusions

The treatment system effluent has generally met the RFCA standards. Aeration over the gravel bed may
have been reduced as the bed filled in with sediment. Additional gravel was added in December 1999,
and may increase aeration and reduce the benzene concentrations. Maintenance now includes grading
the gravel in the streambed and adding new gravel as needed to improve aeration.

Based on the evaluation in this report, it is recommended that sampling for VOCs be continued, but that
sampling for SVOCs, metals and radionuclides be discontinued.
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